PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-051656 
(43)Date of publication of application : 23.02.2001 



(51)Int.CI. 


G09G 3/36 




G09G 3/20 


(21)Application number : 1 1-224666 


(71)Applicant: FUJITSU LTD 


(22)Date of filing : 06.08.1 999 


(72)Inventor : MIWA YUICHI 



(54) DATA DRIVER AND UQUID CRYSTAL DISPLAY DEVICE PROVIDED WITH THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data driver capable of 
simplifying the connection of a data driver and data signal lines of a 
liquid crystal display panel in carrying out the block sequentiality driving 
system of the liquid crystal display panel. 

SOLUTION: This data driver 52 has a data register 3 storing display 
data to be inputted from an external system to display data input lines 
2a to 2c by sampling pulses from a shift register 1. After the display 
data stored in the data register 3 are latched with a latch 5, the data 
are distributed by a distributing part 9 to be inputted; to prescribed 
output terminals (1) to (300) of an output circuit 7. 
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CLAIMS 



[Claim(s)] ... - »,»; . ; ;\ 

[Claim 1] It is the data driver which drives the data signal line by which was prolonged in the vertical 
direction within a liquid crystal display panel side, and two or more formation was carried out in parallel 
with a longitudinal direction by the block sequential drive method! Two or more 1st output signal lines 
connected to said a part of two or more data signal lines from the upper part within said panel side; The 
output circuit; which outputs an indicative data to two or more 2nd output-signal lines connected to* the 
remainder of two or more of said data signal lines from 'the lower part within said panel side, The 4 data 
driver characterized by having the distribution section which distributes said indicative data butputted 
from said output' circuit so that it may wire. without said 1st output signal line and said 2nd output signal 
line crossing on said panel. ... vi<; < i rr - ; ii, fr « . „ . ^, r 

[Claim 2] Said distribution section is a data driyeri characterized by. the, part .and the, remainder of said 
data signal! line distributing said indicative data from said output circuit, so that it may be further . r 
arranged by-turns, in saidj panel side in a data driver according to claim; 1 at a longitudinal direction. 
[Claim 1 .3] Said distribution section is a data driver characterized by the part and the remainder of said 
data signalfline distributing said indicative data from said output circuit so that one may be arranged by 
turns [ each ] in ( said panel side in a data driver according to claim 2 at a longitudinal direction. 
[Claim 1 4] Said distribution section is a data driver characterized by the part and the remainder of said 
data signal, linbrdistributing^said indicative data from said output circuit so that it may be arranged 
alternately with 3n (n is the natural number) book every in said panel side in a data driver according to 
claim 2 at a longitudinal direction. 

[Claim 5] Said distribution section is a data driver characterized by the part and the remainder of said 
■.«.-.•.■» 4 g||t¥ s sighariine : 'distributing said indicative data ^ circuit so that it may be further formed 

mostly in the vertical symmetry in said panel side in a data driver given in claim 2 thru/or any 1- term of 

4. - v : i , • , 

[Claim 6] It is the liquid crystal display equipped with the, data driver which drives the datasignaUine by 
which was prolonged in the panel side vertical direction and two or more formation was carried out in 
parallel with a longitudinal direction by the block sequential drive method. Two or.mpre 1st output t signal 
lines which drives said a part of two or more data signal lines from said panel upper part, The liquid ... 
crystal display characterized by having two or more 2nd output-signal lines which drives the remainder 
of two or more of said data signal lines from said panel lower part, without crossing on said two or more 
1st output-signal lines and said panel. 

[Claim 7] The liquid crystal display characterized by equipping claim 1 thru/or any 1 term of 5 with the 
data driver of a publication in a liquid crystal display according to claim 6. _ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the data driver suitable for the 
block sequential drive method in a circumference circuit one apparatus liquid crystal display panel in 
more detail about the data driver for liquid crystal displays. 
[0002] 

[Description of the Prior Art] The example of a configuration of the liquid crystal display panel by which 
the conventional data driver was carried is explained using drawing 1 2 . Drawing 12 shows the outline 
configuration of the conventional liquid crystal display panel 101 which has the thin film transistor (TFT) 
which formed the channel layer by the amorphous silicon (a-Si) as a switching element. Two or more 
formation of the gate signal line (not shown) prolonged in the direction which two or more formation of 
the data signal line Ld prolonged in drawing Nakagami down is carried out in parallel with the longitudinal 
direction in drawing into the viewing area 90 of a panel 101, and intersects perpendicularly with the data 
signal line Ld mostly is carried out in parallel with drawing Nakagami down. It connects with either of the 
data drivers 103-117, and each data signal line Ld is driven. Moreover, each of two or more gate signal 
lines is driven with the gate driver which omitted illustration. 

[0003] for example, the panel of the matrix display of 800 pixels wide which is SVGA (Super Video 
Graphics Array), and 600 pixels long — it is — 1 pixel — red (R) — green — in the case of the color 
display which consists of (G) and three blue (B) subpixel, the number of display subpixel on one gate 
signal line (scanning line) is set to 2400 (= 800x3). In order to drive this liquid crystal display 101 by the 
line sequential drive method, eight data drivers 103-1 17 which can drive 300 data signal lines Ld per 
piece are mounted at a timei in four vertical edge sides of the data signal line Ld: One data signal line Ld 
is connected at a time to the data drivers 103-1 17 prepared in the panel upper and lower sides by turns 
in order toward the right from ******. 

[0004] If a number is given to each data signal line Ld sequentially from ******, the data driver 103 will 
drive the data signal line Ld of No. odd of numbers 1-599, and the data driver 111 will drive the data 
signal line Ld of No. even of numbers 2-600. Like the following, the data drivers 105, 107, and 109 drive 
numbers 601-1199, 1201-1799, and the data signal line Ld of No. odd of 1801-2399, respectively, and 
the data drivers 1 13, 115, and 117 drive numbers 602-1200, 1202-1800, and the data signal line Ld of No. 
even of 1802-2400, respectively. 

4)0005] From a system -side, such as a computer, connected to the liquid crystal display 101, the-. - 

indicative data for the 1 scanning line is usually outputted by the numerical order (ascending order or 
descending order) of the data signal line Ld. Therefore, the assignment circuit 119 which assigns either 
of the data drivers 103-117 each indicative data is separately formed so that each indicative data may 
be outputted from the predetermined data signal line Ld. In addition, even if the indicative datas of R, G, 
and B in three primary colors of each pixel sent but from a system side are any of analog data and 
digital data, in case it inputs into the data drivers 103-117, it is inputted as digital data of the number of 
bits corresponding to the number of display gradation. 

[0006] The data drivers 103-117 shown in drawing 12 have the respectively same configuration, and 
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explain the outline structure using drawing 13 taking the case of the data driver 103. The data driver 103 
has the data register 123 and the shift register 121 which supplies a sampling pulse to a data: register 
123. A shift register 121 is constituted from this example by 100 steps, and outputs a sampling pulse to 
a data register 123 in order from 01 steps to 100 steps. A data register ! 23 has the 300 indicative-data 
storing sections, and the three indicative-data storing sections are assigned one by one corresponding 
to each stage of a shift register 121. By carrying out sequential sending out- of the sampling pulse of 
each stage, each indicative data currently outputted to three, indicative-data output lines 122a-122c is 
memorized by the three indicative-data storing sections in a data register 123 which carry out 
sequential correspondence. Therefore, when 100 sampling pulses are outputted one by one, the 
indicative data for 300 subpixel is stored in a data register 123. 

[0007] The latch 125 is connected to the next step of a data register 123. When an indicative data is 
stored in all the indicative-data storing sections of a data register 123, a latch pulse is answered and 
indicative datas are latched to latch 125 all at once. It connects with the latch 125 and the gradation 
electrical-potential-difference creation circuit (not shown), and an output circuit 127 outputs the 
gradation electrical potential difference corresponding to each indicative data outputted by the latch 125 
to the corresponding data signal line Ld. From the gradation electrical-potential-difference creation 
circuit, the electrical potential difference for 64 gradation is outputted by resistance division etc., and an 
output circuit 127 chooses a desired electrical-potential-difference value according to an indicative 
data, and outputs it to the data signal line Ld. A 6-bit indicative data is required to display 64 gradation, 
and a 8-bit indicative data is required to display 256 gradation. For this reason, as for the indicative- 
data input lines 122a-122c, in the case of 64 gradation, in the case of 18 and 256 gradation, 24 signal 
lines are used. 

[0008] In the liquid crystal display of the conventional line sequential drive method shown in drawing 12 , 
after using eight data drivers 103 explained above and latching an indicative data to the latch 125 of the 
data drivers 103-117 altogether, indicative datas are outputted to all the data signal lines Ld through an 
output circuit 127 all at once. 

[0009] Here, it considers mounting the above-mentioned conventional data driver 103 in the liquid 
crystal display panel equipped with TFT which used for the channel layer p-Si (polish recon) which 
excels a-Si in electron mobility as a switching element, and making it drive by the block sequential drive 
method. If the switching element of p-SiTFT can be formed using a low-temperature polish recon 
manufacture process, on an array substrate, p-Si can be used, a data driver, gate drivers, or some 
[ those ] circuits can be formed, and the circumference circuit which "operates at a high speed can be 
formed. 

[0010] A block sequential drive method is a method which prepares only one data driver in a liquid 
crystal display panel, divides all the data signal lines Ld on a liquid crystal display panel into two or more 
blocks by one data driver, and carries out a line sequential drive within a block. 

[0011] The number of subpixel of the direction of the scanning line explains the liquid crystal display 
panel 102 of SVGA of 2400 using drawing 14 about the case where a block sequential drive is carried 
out, by one data driver 103 which has 300 output terminals. By the block sequential drive method, all the 
data signal lines Ld in a viewing area 91 are divided so that it may be contained in either of 16 blocks to 
block A-P. In the block A of the panel upper part, in drawing 14 , the block B of a panel lower part; - 
contains the data signal line Ld of No. even of numbers 2-300 including the data signal line of No. odd of 
numbers 1-299. the same — carrying out — the block C of the panel upper part — numbers 301-599 
and Block E — in numbers 1501-1799 and Block M, numbers 1801-2099 and Block O contain [ numbers 
601-899 and Block G / numbers 901-1199 and Block I / numbers 1201-1499 and Block K ] the data 
signal line Ld of No. odd of a number 2101 - 2399**. 

[0012] moreover — the same — the block D of a panel lower part — numbers 302-600 and Block F — 
in numbers 1502-1800 and Block N, numbers 1802-2100 and Block P contain [ numbers 602-900 and 
Block H / numbers 902-1200 and Block J / numbers 1202-1500 and Block L ] the data signal line Ld of 
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1 No. even of a number 21 02 - 2400**. 

[0013] Within a 1 horizontal-scanning period, the data driver 103 drives Blocks A and B to coincidence, 
then, drives Blocks C and D to coincidence, like the following, drives Blocks E and F, Blocks G and H, 
Blocks I and J, Blocks K and L, and Blocks M and N to coincidence, respectively, and, finally drives 
Blocks O and P to coincidence. 

[0014] In addition, although the data driver 103 of actuation and a configuration which carries out the 
above-mentioned block sequential drive is the same as that of having been shown in drawing 13 , the 
number of the data signal line Ld shown in drawing 13 changes for every block. For example, in the drive 
of Blocks A and B, as shown in drawing 14 , the indicative data to the number 1 of the data signaUine 
Ld - a number 300 is outputted sequentially from a top, and in the drive of the following blocksrC and D, 
the indicative data to the number 301 of the data signal line Ld — a number 600 is outputted sequentially 
from a top. 

[0015] Thus, it is necessary to make the data signal line Ld of 2-block 8 sets of blocks as 1 set output 
an indicative data by the block sequential drive method in the time amount which the gate of the* 1 
scanning line is opening. Therefore, it is necessary to make quick time*amount which the gate of the 1 
scanning line is opening about 8 times as compared with the case of the same as that of the> former, 
then the array substrate using a-Si which showed the working speed of the data driver 103 to drawing , 
12 and drawing 13 . Therefore, by the block sequential drive method, the need of using the aniay 
substrate using p-Si which excelled a-Si in electron mobility has arisen. 

[0016] Although blocking of all the data signal lines Ld omitted illustration, it is realized by the block, 
dividing network. A block dividing network makes 2-block 300 indicative datas outputted from the data 
driver 103 output only to the data signal line Ld of 1 block of predetermined upper and lower sides (for 
example, blocks A and B), and has the switch function which changes 300 input place blocks of an 
indicative data so that the indicative data concerned may not input into other 14-block data signal lines 
Ld. 

[0017] 

[Problem(s) to be Solved by the Invention] By the way, if a block sequential drive method is applied^by 
the data driver 103 explained above, the following faults will arise. An indicative data is sequentially 
outputted in the direction in which the indicative data sent out to the data driver 103 through a display 
buffer etc. from a system side goes to the right from Hidari of a viewing area for every scanning line 
with a Horizontal Synchronizing signal and a Vertical Synchronizing signal. Therefore, if the case of a 
drive of Blocks A and B is taken for an example r as shown in drawing 1 4 R> 4, the indicative data : 
corresponding to the number 1 of the data^ signal line Ld - a number 300 will be outputted to order from 
the data driver 103 upper part If it explains using drawing 15 which shows the wiring relation of the 
signal output line prolonged to each data signal line Ld more to the detail from the output circuit 127 of 
the data driver 103, No. odd will be wired at Block A (panel upper part) side, and No. even will be wired 
to the signal output line of the data driver 103 at Block B (panel lower part) side. Therefore, each signal 
output line cannot but take the wiring configuration which crosses with two-layer structure at least. 
However, possibility of generating the short circuit between layers becomes high, and the configuration 
of wiring leading about to which much wiring crossed mutually in this way has the problem of reducing 

the manufacture-yieldof a liquid crystal display panel. - — , . : 

[0018] The purpose of this invention is to offer the data driver suitable for a block sequential drive 
method. Moreover, the purpose of this invention is equipped with the data- driver suitable for a block 
sequential drive method, realizes wiring leading about that connection with two or more data signal lines 
is easy, and simple, and is to offer the liquid crystal display which can suppress the fall of the 
manufacture yield by the short circuit during wiring. 
[0019] 

[Means for Solving the Problem] It is the data driver which drives the data signal line by which the' 
above-mentioned purpose was prolonged in the vertical direction within a liquid crystal display panel 
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side, and two or more formation was carried out in parallel with a longitudinal direction by the block 
sequential drive method. Two or more 1st output signal lines connected to said a part of two or more 
data signal lines from the upper part within said panel side, The output circuit which outputs an 
indicative data to two or more 2nd output-signal lines connected to the remainder of two or more of : 
said data signal lines from the lower part within said panel side, It is attained by the data driver 
characterized by having the distribution section which distributes said indicative data outputted from 
said output circuit so that it may wire without said 1st output signal line and said 2nd output signal line 
crossing on said panel. 

[0020] Since this invention has the above-mentioned distribution section, even if it is the case where 
No. odd is wired among the signal output lines from a data driver at a panel side upper part side, and No. 
even is wired at a panel side lower part side, it will not need to make the wiring layer of each signal 
output line intersect two-layer structure by carrying out. Therefore, the manufacture yield of a liquid 
crystal display panel can be raised, without generating the layer short by wiring leading about to which 
much wiring crossed mutually. 

[0021] You may make it said distribution section distribute said indicative data from said output circuit 
further, in the data driver of above-mentioned this invention, so that the part and the remainder of said 
data signal line may be arranged by turns in said panel side at a longitudinal direction. Furthermore, you 
may make it said distribution section distribute said indicative data from said output circuit so that one 
the part and the remainder of said data signal line may be arranged by turns [ each ] in said panel side 
at a longitudinal direction. Furthermore, you may make it said distribution section distribute said 
indicative data from said output circuit so that the part and the remainder of said data signal line may be 
arranged alternately with 3n (n is the natural number) book every in said panel side at a longitudinal 
direction. Furthermore, you may make it the part and the remainder of said data signal line distribute 
said indicative data from said output circuit so that it may be mostly formed in the vertical symmetry in 
said panel side. 

[0022] Since a data signal line can be mostly formed in the vertical symmetry in a block sequential drive 
method by having such the distribution section, dispersion in the resistance by the merits and demerits 
of the wire length in an adjacent data signal line can be reduced, and a smooth gradation display can be 
realized in the longitudinal direction of the screen. 

[0023] Moreover, it is the liquid crystal display equipped with the data driver which drives the data signal 
line by which the above-mentioned purpose was prolonged in the panel side vertical direction, and two 
or more formation was carried out in parallel with a longitudinal direbtion by the block isequential drive 
method. Two or more 1st output signal lines which drives said a part of two or more data signal lines 
from said panel upper part, It is attained by the liquid crystal display characterized by having two or 
more 2nd output-signal lines which drives the remainder of two or more of said data signal lines from 
said panel lower part, without crossing on said two or more 1st output-signal lines and said panel. The 
liquid crystal display of above-mentioned this invention is characterized by having the data driver of 
above-mentioned this invention. . 
[0024] 

[Embodiment of the Invention] The liquid crystal display equipped with the data driver and it by the 
gestalt of operation of the -1st of this invention is* explained using drawing 1 and drawing 2, . Drawing 1 
shows the configuration of the outline of the liquid crystal display equipped with the data driver and it by 
the gestalt of this operation. The data driver by the gestalt of this operation shown in drawing 1 is used 
by the block sequential drive method, and is mounted in the liquid crystal display panel using p-SiTFT as 
a switching element. Moreover, it is also possible to form the data driver of the gestalt of this operation, 
gate drivers, or some [ those ] circuits like the switching element in a pixel field using p-Si on an array 
substrate, and to consider as a circumference circuit one apparatus liquid crystal display panel. 
[0025] Two or more formation of the gate signal line (not shown) prolonged in the direction which two or 
more formation of the data signal line Ld prolonged in drawing Nakagami down is carried out in parallel 
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with the longitudinal direction in drawing into the viewing area 51 of the liquid crystal display panel 50 
which ****(ed) liquid crystal between the substrates of a pair, and intersects perpendicularly with the 
data signal line Ld mostly is carried out in parallel with drawing Nakagami down. In addition, each of two 
or more gate signal lines is driven with the gate driver which omitted illustration. :»■:. ■ 
[0026] While constitutes a panel 50 from one data driver 52, and all the data signal lines Ld are 
connected with either of two or more output signal lines taken about on the substrate. Two or more 
output signal lines pulled out from the data driver 52 can be distributed to signal-line bundle 54a which 
goes to the panel upper part, and signal-line bundle 54b which goes to a panel lower part, without 
intersecting signal-line bundle 54a. 

[0027] For example, it is the panel of the matrix display of 800 pixels wide and 600 pixels long which is 
SVGA, and, in the case of the color display which 1 pixel becomes from red (R), green (G), and three 
blue (B) subpixel, the number of display subpixel on one gate signal line (scanning line) is set to 2400 (= 
800x3). 

[0028] The case where the number of subpixel of the direction of the scanning line carries out the block 
sequential drive of the liquid crystal display panel 50 of SVGA of 2400 hereafter by the data driver 52 of 
the gestalt of this operation which has 300 output terminal (1) - (300) is explained. By the block 
sequential drive method, all the data signal lines Ld are divided so that it may be contained in either of 
16 blocks to block A-P. As shown in drawing 1 , in the block A of the panel upper part, the block B of a 
panel lower part contains the data signal line Ld of No. even of numbers 2-300 including the data signal 
line Ld of No. odd of numbers 1-299. the same — carrying out — the block C of the panel upper part — 
numbers 301-599 and Block E — in numbers 1501-1799 and Block M, numbers 1801-2099 and Block O 
contain [ numbers 601-899 and Block G / numbers 901-1199 and Block 17 numbers 1201-1499 and 
Block K ] the data signal line Ld of No. odd of a number 2101 - 2399**. 

[0029] moreover the same — the block D of a panel lower part — numbers 302-600 and Block F — 

in numbers ! 502-1 800 and Block N, numbers 1802-2100 and Block P contain [ numbers 602-900 and 
Block H / numbers 902-1200 and Block J / numbers 1202-1500 and Block L ] the data signal line Ld of 
No. even of a number 2102 - 2400**. 

[0030] During a 1 horizontal-scanning period, the data driver 52 drives Blocks A and B to coincidence, 
then, drives Blocks C and D to coincidence, like the following, drives Blocks E and F, Blocks G and H, 
Blocks I and J, Blocks K and L, and Blocks M and N to coincidence, respectively, and, finally drives 
Blocks O and P to coincidence. 

[0031] Although later explained in full detail using drawing 2 If the number of (1) - (300) parenthesis 
writing is given to 300 output terminals of the data driver 52 for convenience sequentially from the 
drawing 1 top, it will set, for example to the drive of Blocks A and B. - (150) outputs an indicative data 
predetermined [ to the number 1 of the data signal line Ld - a number 299 ] to No; odd through output 
terminal (1) and signal-line bundle 54a. At coincidence, - (300) outputs an indicative data predetermined 
[ to the number 2 of the data signal line Ld - a number 300 ] to No. even through output terminal (151) 
and signal-line bundle 54b; Therefore, the signal-line bundles 54a and 54b which do not cross mutually 
as mentioned above are realizable. 

[0032] Although blocking of all the data signal lines Ld omitted illustration, it is realized by the block 
dividing network-A block dividing network makes 2-block 300 indicative datas-outputted from. the data 
driver 52 output only to the data signal line Ld of 1 block of predetermined upper and lower sides (for 
example, blocks A and B), and has the switch function which changes 300 input place blocks of an 
indicative data so that the indicative data concerned may not input into other 14-block data signal lines 
Ld. In addition, the block number of partitions is restricted by the time amount which charges a data 
signal line to a target gradation electrical potential difference. 

[0033] Next, the outline structure of the data driver 52 of the gestalt of this operation is explained using 
drawing 2 . The data driver 52 has the data register 3 and the shift register 1 which supplies a sampling 
pulse to a data register 3. A shift register 1 is constituted from this example by 100 steps, and outputs a 



sampling pulse to a data register 3 in order from 01 steps to 100 steps. A data register 3 has the 300 
indicative-data storing sections, and the three indicative-data storing sections are assigned one by one 
corresponding to each stage of a shift register 1. By sending out every three sampling pulses of each 
stage to the sequential indicative-data storing section, each indicative data currently outputted to three 
indicative-data output lines 2a-2c is memorized by the three indicative-data storing sections in a data 
register 3 which carry out sequential correspondence. In this example, since the subpixel. indicative data 
of B is outputted to the subpixel indicative data of R, and indicative-data output line 2b by the pixel 
measure at the subpixel indicative data of G, and indicative-data output line 2c at indicative-data output 
line 2a, three indicative datas, R, G, and B, are stored in the three indicative-data storing sections in . 
order for every pixel sequentially from the left at a data register 3. Thus, when 100 sampling pulses are 
outputted one by one, the indicative data for 300 pixel (subpixel) is stored in a data register 3. 
[0034] The latch 5 who has the 300 data storage sections is connected to the next step of a data 
register 3. When an indicative data is stored in all the indicative-data storing sections of a data register 
3, the indicative datas stored in the latch pulse by answering are latched to each data storage section of 
latch 5 all at once. It connects with latch 5 through the distribution section 9, and connects with the 
gradation electrical-potential-difference creation circuit (not shown), and an output circuit 7 outputs the 
gradation electrical potential difference corresponding to each indicative data outputted by the latch 5 
to each data signal line Ld. The output circuit 7 has 300 output terminal (1) - (300). 
[0035] The electrical potential difference for 64 gradation is outputted by resistance division etc., and 
from a gradation electrical-potential-difference creation circuit, a desired electrical-potential-difference 
value is chosen from each output terminal [ of an output circuit 7 ] (1) - (300) according to an indicative 
data, and it is outputted to each data signal line Ld from it. A 6-bit indicative data is required to display 
64 gradation, and a 8-bit indicative data is required to display 256 gradation. For this reason, as for the 
indicative-data input lines 2a~2c, in the case of 64 gradation, in the case of a total of 18, and 256 
gradation, a total of 24 signal lines is used. 

[0036] Now, the distribution section 9 has the wiring structure of distributing the output of each data 
storage section of latch 5 to the output terminal (1) - (300) side of an output circuit 7 so that the 
signal-line bundles 54a and 54b of the signal output line connected to output terminal [ of the data 
driver 52 ] (1) - (300) may not cross. Here, pixel [ which was latched /1st ] R, G, and B data are R1 
data (the data of the 1st red (R) subpixel are shown.), the following, and G and B — : the same — 
outlining — it is outputted to the output terminal (1) of an output circuit 7,. G1 data are outputted to an 
output terminal-(1 51), and B1 data have wiring structure outputted to an output terminal -(2). . 
Furthermore, it has the 2nd pixel of the wiring structure where R2 data are outputted to an output 
terminal (152), G2 data are outputted to an output terminal (3), and.B-2 data are outputted to an output 
terminal (153). So that the indicative data which should be inputted into the data signal line Ld of No. 
odd which is the signal-line bundle 54a side may. be hereafter outputted to output terminal (1) - (150) in 
ascending order in the distribution section 9 similarly Moreover, output terminal (151) - (300) is wired in 
two or more signal lines between latch 5 and an output circuit 7 so that the indicative data which should 
be inputted into the data signal line Ld of No. even which is the signal-line bundle 54b side in order may 
be outputted in ascending order. 

[0037] -Next, the actuation of the data driver 52 shown in drawing- 2 is, explained briefly. A. shift register- ! 
outputs a sampling pulse according to the input period of an indicative data from the 01st step to the 
100th step, an indicative data — R, G, and B from three indicative-data output lines 2a-2c — it is 
inputted into coincidence, respectively and sequential storing of the indicative data for 3 subpixel is 
carried out for every sampling pulse at the indicative-data storing section of a data register 3. When a 
data register 3 stores the indicative data for 300 subpixel, a latch pulse is generated from the outside 
and the indicative data for 300 subpixel is latched to latch 5 by juxtaposition. In case the latched 
indicative data is outputted to an output circuit 7, the wiring structure of the distribution section 9 can 
distribute it, and it is inputted into predetermined output terminal [ of an output circuit 7 ] (1) - (300). 
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Each output terminal (1) From - (300), the gradation electrical potential difference corresponding to an 
indicative data is outputted to the predetermined data signal line Ld through the signaHine bundles 54a 
and 54b which do not cross mutually. 

[0038] As explained above, even if it is the case where No. odd of the signal output line from a data 
driver is wired at Block A (panel upper part) side, and No. even is wired at Block B (panel lower part) 
side according to the gestalt of this operation, it will not be necessary to make the wiring layer of each 
signal output line intersect two-layer structure by carrying out. Therefore, the manufacture yield of a 
liquid crystal display panel can be raised, without much wiring generating the layer short by wiring 
leadings about which crossed mutually. 

[0039] Next, the liquid crystal display equipped with the data driver and it by the gestalt of operation of 
the 2nd of this invention is explained using drawing 3 and drawing 4 . The same sign is given to the same 
component which has the same function as the gestalt of the 1st operation, and an operation, and the 
explanation is omitted. Drawing 3 shows the configuration of the outline of the liquid crystal display 
equipped with the data driver 56 and it by the gestalt of this operation. Like [ the data driver 56 by the 
gestalt of this operation ] the gestalt of the 1st operation, it is used by the block sequential drive 
method, and is mounted in the circumference circuit one apparatus liquid crystal display panel using p- 
SiTFT as a switching element. Moreover, the case where the number of subpixel of the direction of the 
scanning line carries out the block sequential drive of the liquid crystal display panel 50 of SVGA of 
2400 by one data driver 56 which has 300 output terminal (1) - (300) is explained. 
[0040] Moreover, the block division in the gestalt of this operation is also the same as that of the 
gestalt of the 1st operation. Therefore, during a 1 horizontal-scanning period, the data driver 56 drives 
Blocks A and B to coincidence, then, drives Blocks C and D to coincidence, like the following, drives 
Blocks E and F, Blocks G and H, Blocks I and J, Blocks K and L, and Blocks M and N to coincidence, 
respectively, and, finally drives Blocks O and P to coincidence. 

[0041] For example, in the drive of Blocks A and B, as shown in drawing 3 , - (150) outputs an indicative 
data predetermined [ to the number 1 of the data signal line Ld - a number 299 ] to No. odd through 
output terminal (1) and signal-line bundle 54a sequentially from a top. At coincidence, - (300) outputs an 
indicative data predetermined [ to the number 2 of the data signal line Ld - a number 300 ] to No. even 
through output terminal (151) and signal-line bundle 54b. Therefore, the signal-line bundles 54a and 54b 
which do not cross mutually like the gestalt of the 1st operation are realizable. 
[0042] Furthermore, with the gestalt of this operation, - (150) has connected - (300) in descending 
order which gets down from, a numbed 300 to a number 2 to the output terminal (1 51) and data signal 
line Ld, although it has connected with ascending order at No. odd of the number 1 of the output 
terminal (1) of the data driver 56, and the data signal line Ld - a number 299. If it follows, for example, 
sees about Blocks A and B, as shown in drawing 3 , whenever the data signal line Ld of a number 1 is 
the longest in signal-line length, it moves to the right and a number increases one by one at Block A, 
signal-line length will become short, and it will become the shortest by the data signal line Ld of a 
number 299. Similarly, in Block B, the data signal line Ld of a number 2 is the longest in signal-line 
length by the almost same die length as the data signal line Ld of a number 1, and whenever it moves to 
the right and a number increases one by one, signaHine length becomes short by the almost same die 
-length as Block A, and becomes the shortest by the data signal-line-Ld of a number^-300. Thatis<a data 
signal line is mostly formed in the vertical symmetry within the group of a vertical block of Blocks A and 
B. The data signal line Ld is similarly formed in the vertical symmetry to Blocks O and P from the blocks 
C and D which are the groups of other blocks. For this reason, dispersion in the resistance by the merits 
and demerits of the wire length in an adjacent data signal line can be reduced, and a smooth gradation 
display can be realized now in the longitudinal direction of the screen. 

[0043] Next, the outline structure of the data driver 56 of the gestalt of this operation is explained using 
drawing 4 . The data driver 56 of a shift register 1, a data register 3, latch 5, the configuration of an 
output circuit 7, and the distribution section 1 1 being formed between latch 5 and an output circuit 7 is 
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the same as that of the data driver 52 shown in drawing 2 , and has the description at the point that the 
wiring configuration of the distribution section 11 differs from the distribution section 9 of the data 
driver 52. 

[0044] The distribution section 1 1 has the wiring structure of distributing the output of each data 
storage section of latch 5 to the output terminal (1) - (300) side of an output circuit 7 so that the 
signaHine bundles 54a and 54b of the signal output line connected to output terminal [ of the data 
driver 56 ] (1) - (300) may not cross, and so that the data signal line Ld may be mostly formed in the 
vertical symmetry within the group of a vertical block. Here, R1 latched pixel [ 1st ] data are outputted 
to the output terminal (1) of an output circuit 7, G1 data are outputted to an output terminal (300), and 
B1 data have wiring structure outputted to an output terminal (2). Furthermore, it has the 2nd pixel of 
the wiring structure where R2 data are outputted to an output terminal (299), G2 data are outputted to 
an output terminal (3), and B-2 data are outputted to an output terminal. (298). 

[0045] So that the indicative data which should be inputted into the data signal line Ld of No. odd by the 
side of signal-line bundle 54a may be hereafter outputted to output terminal (1) - (150) in ascending 
order in the distribution section 11 similarly Moreover, output terminal (151) - (300) is wired in two or 
more signal lines between output circuits 7 with the latch 5 so that the indicative data which should be 
inputted into the data signal line Ld of No. even by the side of signal-line bundle 54b in order may be 
outputted in descending order. In addition, since the data driver 56 by the gestalt of this operation can 
also do so effectiveness predetermined in the same actuation as the data driver 52 by the gestalt of the 
1st operation, explanation of operation is omitted. 

[0046] Even if it is the case where No. odd of the signal output line from a data driver is wired at Block 
A (panel upper part) side, and No. even is wired at Block B (panel lower part) side, it will not be 
necessary to make the wiring layer of each signal output line intersect two-layer structure by carrying 
out also according to the gestalt of this operation, as explained above. Therefore, the manufacture yield 
of a liquid crystal display panel can be raised, without much wiring generating the layer short by wiring 
leading about which crossed mutually. Furthermore, since a data signal line can be mostly formed in the 
vertical symmetry within the group of a vertical block, dispersion in the resistance by the merits and 
demerits of the wire length in an adjacent data signal line, can be reduced, and a smooth gradation 
display can be realized in the longitudinal direction of the screen. 

[0047] Next, the data driver by the gestalt of operation of the 3rd of this invention is explained using 
drawing 5 . The data driver 58 of the gestalt of this operation is replaced with the data driver 52 shown 
in, drawing 1 , and is carried in the liquid crystal display panel 50. Also in this example, the same sign is . 
given to the same component which has the same function as the gestalt of the 1st operation, and an 
operation, and the explanation is omitted. Although the shift register 1 in the data driver 58, the data 
register 3, the latch 5, and the configuration of an output circuit 7 are the same as that of the data 
driver 52 shown in drawing 2 , the data driver 58 of the gestalt of this operation has the description in 
the point of having formed the distribution section 13 between the shift register 1 and the data register 
3, to the data driver 52 having formed the distribution section 9 between latch 5 and an output circuit 7. 
[0048] The distribution section 13 has the wiring structure of distributing the output destination change 
of the sampling pulse outputted from a shift register 1 to an indicative-data storing section (1) - (300) 

-300 of a data register 3 side so that-the signal-line bundles, 54a and 54b-of the L signal output -line-- > 

connected to output terminal [ of the data driver 58 ] (1) - (300) may not cross. - (300) supports the 
output terminal (1) of 300 indicative-data storing - (300) and the sections (1) of a data register, and an 
output circuit 7, and one to one, for example, the indicative data of the indicative-data storing section 
(1) of a data register 3 is outputted to the output terminal (1) of an output circuit 7. 
[0049] The distribution section 13 has distributed the output line of a sampling pulse so that the 
sampling pulse for every stage of a shift register 1 may be assigned to the three predetermined 
indicative-data storing sections of a data register 3. Moreover, the distribution section 13 distributes 
either of the indicative-data input lines 2a-2c which should be connected to the indicative-data storing 
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section (1) of a data register 3 - (300) each, and is wiring. i< 
[0050] For example, the distribution section 13 has the! wiring structure of inputting into the indicative- 
data storing section (1) of a data register 3 R1 pixel [ 1st ] data outputted to indicative-data output line 
2a, inputting into the indicative-data storing section (151) G1 data outputted to indicative-data output 
line 2b, and inputting into the indicative-data storing section (2) B1 data outputted to indicative-data 
output line 2c. More specifically the indicative-data storing section (1) is connected with indicative-data 
output line 2a, indicative-data output line 2b and the indicative-data storing section (151) are connected, 
and the indicative-data storing section (2) is connected with indicative-data output line 2c, and it is 
wiring so that 01 steps of sampling pulses of a shift register 1 may be inputted into coincidence the 
indicative-data storing section (1), (2), and (151). : . * 

[0051] Similarly, indicative-data output line 2a and the indicative-data storing section (152) are 
connected, indicative-data output line 2b and the indicative-data storing section (3) are connected, and 
indicative-data output line 2c and the indicative-data storing section (153) are connected, and it is 
wiring so that 02 steps of sampling pulses of a shift register 1 may be inputted into coincidence the 
indicative-data storing section (3), (152), and (153). For this reason, R2 pixel [ 2nd ] data outputted to 
indicative-data output line 2a are inputted into the indicative-data storing section (152), G2 data 
outputted to indicative-data output line 2b are inputted into the indicative-data storing section (3), and 
B-2 data outputted to indicative-data output line 2c are inputted into the indicative-data storing 
section (1 53). 

[0052] Hereafter, similarly, the distribution section 13 so that the indicative data which should be 
inputted into the data signal line Ld of No. odd by the side of the indicative-data storing section (1) of a 
data register 3 and signal-line bundle 54a in order may be outputted in ascending order Moreover, so 
that the indicative data which should be inputted into the data signal line Ld of No. even by the side of 
signal-line bundle 54b in order may be outputted to indicative-data storing section (151) - (300) in 
ascending order The signal line between a shift register 1, and the indicative-data input lines 2a-2c and 
a data register 3 is wired. 

[0053] Since - (300) supports the output terminal (1) of 300 indicative-data storing - (300) and the 
sections (1) of a data register, and an output circuit 7, and one to one as already explained From output 
terminal (1) - (150), the indicative data which should be inputted into the data signal line Ld of No. odd 
by the side of signal-line bundle 54a in order is outputted in ascending order in the output terminal (1) of 
an output circuit 7 - (300). From output terminal (151) - (300), the indicative data which should be 
inputted into the data signal line Ld of No. even by the side of signal-line bundle 54b in order- is 
outputted in ascending order. Thus, even if it is the case where No: odd of the signal output line from a 
data driver is wired at Block A (panel upper part) side, and No. even is wired at Block B (panel lower 
part) side, it will not be necessary to make the wiring layer of each signal output line intersect two-layer 
structure by carrying out by the data driver 58 by the gestalt of this operation as well as the gestalt of 
the 1st operation. Therefore, the manufacture yield of a liquid crystal display panel can be raised, 
without much wiring generating the layer short by wiring leading about which crossed mutually. 
[0054] Next, the data driver by the gestalt of operation of the 4th of this invention is explained using 
drawing 6 . The data driver 60 of the gestalt of this operation is replaced with the data driver 56 shown 
- in drawing 3 . and is carried in the liquid crystal-display panel 50. In this example, the same sign -is given 
. to the same component which has the same function as the gestalt of the 2nd operation, and an 
operation, and the explanation is omitted. Although the shift register 1 in the data driver 60, the data 
register 3, the latch 5, and the configuration of an output circuit 7 are the same as that of the data 
driver 56 shown in drawing 4 , the data driver 60 of the gestalt of this operation has the description in 
the point of having formed the distribution section 15 between the shift register 1 and the data register 
3, to the data driver 56 having formed the distribution section 1 1 between latch 5 and an output circuit 
7. 

[0055] The distribution section 15 has the wiring structure of distributing the output destination change 



of the sampling pulse outputted from a shift register 1 to an indicative-data storing section (1) - (300) 
300 of a data register 3 side so that the signal-line bundles 54a and 54b of the signal output line 
connected to output terminal [ of the data driver 60 ] (1) - (300) may not cross. - (300) supports the 
output terminal (1) of 300 indicative-data storing •- (300) and the sections (1) of a data register, and an 
output circuit 7, and one to one, for example, the indicative data of the indicative-data storing section 
(1) of a data register 3 is outputted to the output terminal (1) of an output circuit 7. 
[0056] The distribution section 15 has distributed the output line of a sampling pulse so that the 
sampling pulse for every stage of a shift register 1 may be assigned to the three predetermined 
indicative-data storing sections of a data register 3. Moreover, the distribution section 15 distributes 
either of the indicative-data input lines 2a-2c which should be connected to the indicative-data storing 
section (1) of a data register 3 - (300) each, and is wiring. 

[0057] For example, the distribution section 15 has the wiring structure of inputting into the indicative- 
data storing section (1) of a data register 3 R1 pixel [1st ] data outputted to indicative-data output line 
2a, inputting into the indicative-data storing section (300) G1 data outputted to indicative-data output 
line 2b, and inputting into the indicative-data storing section (2) B1 data outputted to indicative-data 
output line 2c. More specifically the indicative-data storing section (1) is connected with indicative-data 
output line 2a, indicative-data output line 2b and the indicative-data storing section (300) are connected, 
and the indicative-data storing section (2). is connected with indicative-data output line 2c, and it is 
wiring so that 01 steps of sampling pulses of a shift register 1 may be inputted into coincidence the 
indicative-data storing section (1); (2), and (300). 

[0058] Similarly, indicative-data output line 2a and; the indicative-data storing section (299) are 
connected, indicative-data output line 2b and the indicative-data storing section (3) are connected, and 
indicative-data output line 2c and the indicative-data storing section (298) are connected, and it is 
wiring so that 02 steps of sampling pulses of a shift register 1 may be inputted into coincidence the 
indicative-data storing section (3), (298), and (299). For this reason, R2 pixel [ 2nd ] data outputted to 
indicative-data output line 2a are inputted into the indicative-data storing section (299), G2 data 
outputted to indicative-data output line 2b are inputted into the indicative-data storing section (3), and 
B-2 data outputted to indicative-data output line 2c are inputted into the indicative-data storing 
section (298). , 

[0059] Hereafter, similarly, the distribution section 15 so that the indicative data which should be 
inputted into the data signal line Ld of Ho. odd by the side of the indicative-data storing section (1) of a 
data register 3 and signal-line bundle 54a in order may be outputted in ascending order Moreover, so 
that the indicative data which should be inputted into the data signal line Ld of No. even by the side of 
signal-line bundle 54b in order may be outputted to indicative-data storing section (151) - (300) in 
descending order The signal line between a shift register 1, and the indicative-data input lines 2a-2c and 
a data register 3 is wired. 

[0060] Since - (300) supports the output terminal (1) of 300 indicative-data storing - (300) and the 
sections (1) of a data register, and an output circuit 7, and one to one as already explained From output 
terminal (1) - (150), the indicative data which should be inputted into the data signal line Ld of No. odd 
by the side of signal-line bundle 54a is outputted in ascending order in the output terminal (1) of an 

output circuit 7 - (300X From output-terminal (151)-- (300) f the indicative data which -should be inputted 

into the data signal line Ld of No. even by the side of signal-line bundle 54b is outputted in descending 
order. 

[0061] Thus, even if it is the case where No. odd of the signal output line from a data driver is wired at a 
panel upper part side, and No. even is wired at a panel lower part side, it will not be necessary to make 
the wiring layer of each signal output line intersect two-layer structure by carrying out by the data 
driver 60 by the gestalt of this operation as well as the gestalt of the 2nd operation. Therefore, the 
manufacture yield of a liquid crystal display panel can be raised, without much wiring generating the 
layer short by wiring leading about which crossed mutually. Furthermore, since it has the composition 
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that the indicative data which should be inputted into the data signal line Ld of No. even by the side of 
signal-line bundle 54b is outputted in descending order from output terminal (151) - (300), a data signal 
line can be. mostly formed in the vertical-symmetry within the group of a vertical block. For this reason, 
dispersion in the resistance by the merits and demerits of the wire length in an adjacent data signal line 
can be reduced, and a smooth gradation display can be realized now in the longitudinal direction of the 
screen. 

[0062] Next, the liquid crystal display equipped with the data driver and it by the gestalt of operation of 
the 5th of this invention is explained using drawing 7 and drawing 8 . With the gestalt of the above 1st 
thru/or the 4th implementation, two or more one data signal line Ld connected with two or more data 
signal lines Ld connected to signal-line "bundle" 54a at signaHine bundle 54b is arranged by turns [ each ] 
in the panel side at the longitudinal direction. On the other hand, as shown in drawing 7 , with the gestalt 
of this operation, two or more data signal lines Ld connected with two or more data signal lines Ld 
connected to signal-line bundle 54a at signaHine bundle 54b have the description at the point which the 
indicative data from an output circuit has distributed so that three may be arranged by turns [ each ] in 
a panel side at a longitudinal direction. That is, with the gestalt of this operation, it has the description 
at the point of trying to distribute wiring by the pixel measure which made subpixel of R, G, and B the lot. 
[0063] In drawing 7 , if the number of a pixel is attached from panel left-hand side* in order to the right, 
in the block A of the panel upper part, the block B of a panel lower part contains the pixel of No. even of 
numbers 2-100 including the pixel of No. odd of numbers 1-99. the same — carrying out — the block C 
of the panel upper part — numbers 101-199 and Block E — in numbers 501-599 and Block M, numbers 
601-699 and Block O contain [ numbers 201-299 and Block G / numbers 301-399 and Block I / 
numbers 401-499 and Block K ] the pixel of No. odd of a number 701 - 799**. 

[0064] moreover — the same — the block D of a panel lower part : — numbers 102-200 and Block F — 
in numbers 502-600 and Block N, numbers 602-700 and Block P contain [ numbers 202-300 and Block 
H / numbers 302-400 and Block J / numbers 402-500 and Block L ] the pixel of No. even of a number 
702 - 800**. 

[0065] A predetermined indicative data is outputted to the pixel of No. odd of the numbers 1-99 to 
which - (150) made order the number 1 of the data signal line Ld - every three numbers 297 in the 
group through output terminal (1) and signal-line bundle 54a in the drive of Blocks A and B at order from 
the top as shown in drawing 7 . For example, to coincidence A predetermined indicative data is 
outputted to the pixel of No. even of the numbers 2-100 to which - (300) made order the number 4 of 
. the data signal line Ld - every three numbers 300 through output terminal (151). and signaHine bundle 
54b at the group. The signal-line bundles 54a and 54b which do not cross mutually like the gestalt of the 
1st thru/or the 4th operation are realizable with such a configuration. 

[0066] Furthermore, although - (150) made order the number 1 of the output terminal (1) of the data 
driver 62, and the data signal line Ld - every three numbers 297 at the group and it has connected with 
ascending order with the gestalt of this operation at the pixel of No. odd, - (300) is connected in 
descending order which gets down from a number 300 to a number 4 to the output terminal (1 51) and 
data signal line Ld. Therefore, like the 2nd operation gestalt, by Block A, the data signal line Ld of a 
number 1 is the longest in signaHine length, and whenever it moves to the right and a number increases 
one by-one, signal-tine- length becomes short and becomes : the~shortest by -the data signal line Ld of a 
number 297. 

[0067] Similarly, in Block B, the data signal line Ld of a number 4 is the longest in signaHine length by 
the almost same die length as the data signal line Ld of a number 1, and whenever it moves to the right 
and a number increases one by one, signal-line length becomes short by the almost same die length as 
Block A, and becomes the shortest by the data signal line Ld of a number 300. That is, a data signal line 
is mostly formed in the vertical symmetry within the group of a vertical block of Blocks A and B. The 
data signal line Ld is similarly formed in the vertical symmetry to Blocks O and P from the blocks C and 
D which are the groups of other blocks. For this reason, dispersion in the resistance by the merits and 
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demerits of the wire length in an adjacent data signal line can be reduced, and a smooth gradation 
display can be realized now in the longitudinal direction of the screen. 

[0068] Next, the outline structure of the data driver 62 of the gestalt of this operation is explained using 
drawing 8 . As for the data driver 62, a shift register 1, a data register 3, latch 5, the configuration of an 
output circuit 7, and the distribution section 17 are formed between the latch 5 and the output circuit 7. 
[0069] The distribution section 17 has the wiring structure of distributing the output of each data 
storage section of latch 5 to the output terminal (1) - (300) side of an output circuit 7 so that the 
signaHine bundles 54a and 54b of the signal output line connected to output terminal [ of the data 
driver 62 ] (1) - (300) may not cross, and so that the data signal line Ld may be mostly formed in the 
vertical symmetry within the group of a vertical block. Here, R1 latched pixel [ 1st ] data are outputted 
to the output terminal (1) of an output circuit 7, G1 data are outputted to an output terminal (2), and B1 
data have wiring structure outputted to an output terminal (3). 

[0070] Furthermore, it has the 2nd pixel of the wiring structure where R2 data are outputted to an 
output terminal (300), G2 data are outputted to an output terminal (299), and B-2 data are outputted to 
an output terminal (298). Hereafter, similarly, in the distribution section 17, so that the indicative data 
for every pixel of No. odd may be outputted to the data signal line Ld by the side of signal-line bundle 
54a in ascending order at output terminal (1) - (150) Moreover, output terminal (151) - (300) is wired in 
two or more signal lines between output circuits 7 with the latch 5 so that the indicative data for every 
pixel of No. even may be outputted to the data signal line Ld by the side of signal-line bundle 54b in 
descending order. Also by such data driver 62 of the gestalt of this implementation of a configuration, 
the same effectiveness as the gestalt of the 2nd operation can be acquired. 

[0071] Next, the data driver by the gestalt of operation of the 6th of this invention is explained using 
drawing 9 . The data driver 64 of the gestalt of this operation is carried in the liquid crystal display panel 
50 which replaced with the data driver 62 shown in drawing 8 , and was shown in drawing 7 . In this 
example, the same sign is given to the same component which has the same function as the gestalt of 
the 5th operation, and an operation, and the explanation is omitted. Although the shift register. 1 in the 
data driver 64, the data register 3, the latch 5, and the configuration of an output circuit 7 are the same 
as that of the data driver 62 shown in drawing 8 , the data driver 64 of the gestalt of this operation has 
the description to the data driver 62 having formed the distribution section 17 between latch 5 and an 
output circuit 7 at the point of having formed the distribution section 19 between the shift register 1 
and the data register 3. 

[0072] The distribution section 19 has the wiring structure of distributing the output destination change 
of the sampling pulse outputted from a shift register 1 to an indicative-data storing section (1) - (300) 
300 of a data register 3 side so that the signal-line bundles 54a and 54b of the signal output line 
connected to output terminal [ of the data driver 64 ] (1) - (300) may not cross. - (300) supports the 
output terminal (1) of 300 indicative-data storing - (300) and the sections (1) of a data register, and an 
output circuit 7, and one to one, for example, the indicative data of the indicative-data storing section 
(1) of a data register 3 is outputted to the output terminal (1) of an output circuit 7. 
[0073] The distribution section 19 has distributed the output line of a sampling pulse so that the 
sampling pulse for every stage of a shift register 1 may be assigned to the three predetermined 
indicative-data storing sections of a-data register- 3.- Moreover, the distribution section 1 9-distributes- > 
either of the indicative-data input lines 2a-2c which should be connected to the indicative-data storing 
section (1) of a data register 3 - (300) each, and is wiring. 

[0074] For example, the distribution section 19 has the wiring structure of inputting into the indicative- 
data storing section (1) of a data register 3 R1 pixel [ 1st ] data outputted to indicative-data output line 
2a, inputting into the indicative-data storing section (2) G1 data outputted to indicative-data output line 
2b, and inputting into the indicative-data storing section (3) B1 data outputted to indicative-data output 
line 2c. More specifically the indicative-data storing section (1) is connected with indicative-data output 
line 2a, indicative-data output line 2b and the indicative-data storing section (2) are connected, and the 
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indicative-data storing section (3) is connected with indicative-data output line 2c t and it is wiring so 
that 01 steps of sampling pulses of a shift register 1 may be inputted into coincidence the indicative- 
data storing section (1), (2), and (3). 

[0075] Similarly, indicative-data output line 2a and the indicative-data storing section (300) are 
connected; indicative-data output line 2b and the indicative-data storing section (299) are connected, 
and indicative-data output line 2c and the indicative-data storing section (298) are connected, and it is 
wiring so that 02 steps of sampling pulses of a shift register 1 may input into coincidence the indicative- 
data storing section (298), (299), and (300). For this reason, R2 pixel [ 2nd ] data outputted to 
indicative-data output line 2a are inputted into the indicative-data storing section (300), G2 data 
outputted to indicative-data output line 2b are inputted into the indicative-data storing section (299), 
and B-2 data outputted to indicative-data output line 2c are inputted into the indicative-data storing 
section (298). 

[0076] Hereafter, similarly, in the distribution section 19, so that the indicative data for every pixel of No. 
odd may be outputted to the data signal line Ld by the side of signal-line bundle 54a in ascending order 
at indicative-data storing section (1) - (150) Moreover, indicative-data storing section (151) - (300) is 
wired in the signal line between a shift register. 1, and the indicative-data input lines 2a-2c and a data 
register 3 so that the indicative data for every pixel of No. even may be outputted to the data signal line 
Ld by the side of signal-line bundle 54b in descending order. 

[0077] Since - (300) supports the output terminal (1) of 300 indicative-data storing - (300) and the 
sections (1) of a data register, and an output circuit 7, and one to one as already explained From output 
terminal (1) - (150), the indicative data which should be inputted into the data signal line Ld of No. odd 
by the side of signal-line bundle 54a is outputted in ascending order in the output terminal (1) of an 
output circuit 7 - (300). From output terminal (151) - (300), the indicative data which should be inputted 
into the data signal line Ld of No. even by the side of signal-line bundle 54b is outputted in descending 
order. Also by such data driver 62 of the gestalt of this implementation of a configuration, the same 
effectiveness as the gestalt of the 2nd operation can be acquired. 

[0078] Next, the data driver by the gestalt of operation of the 7th of this invention is explained using 
drawing 10 . It was fixed so that an indicative data might distribute an output terminal (1) - (150) side to 
ascending order to a terminal number with the gestalt of the 1st thru/or the 6th operation, but it is easy 
to be natural even if it makes it distribute to descending order. There are four modes in distributing - 
(150), an output terminal (1), an output terminal (151), and an indicative data to ascending order and 
descending order - (300), and the data driver 66 by the gestalt of this operation has the description at 
the point changed in these four modes according to the hope of the wiring structure of the liquid crystal 
display panel to connect, or the user of a data driver. 

[0079] The distribution section 21 of the data driver 66 by the gestalt of this operation shown in drawing 
10 has the switch section 23 changed in the case where the indicative data outputted from output 
terminal (151) - (300) as indicated to be the case where the indicative data outputted from output 
terminal (151) - (300) as shown with the gestalt of the 1st operation is located in a line with ascending 
order with the gestalt of the 2nd operation is located in a line with descending order. The switch section 
23 can change now the list of the indicative data which answers an external control signal and is 
outputted from output terminal (1 51)*- (300). The 1st and the same effectiveness as the gestalt of the 
2nd operation can be acquired also by the data driver 66 by the gestalt of this operation, and this data 
driver 66 is further excellent in the point equipped with versatility applicable to various liquid crystal 
display panels as it is. 

[0080] Not only the gestalt of the above-mentioned implementation but various deformation is possible 
for this invention. For example, neither the number of pixels of a liquid crystal display panel nor the 
number of outputs of a data driver is restricted to instantiation of the gestalt of the above-mentioned 
implementation, but even if they is other numbers of pixels and numbers of driver outputs, of course; it 
can apply this invention. 
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[0081] Moreover, although the digital data driver explained with the gestalt of the above-mentioned 
implementation, of course, this invention is applicable also to the data driver of an analog, furthermore, 
the sequence (list) of the indicative data outputted from output terminal [ of a data driver ] (1) - (300) is 
restricted only to-what was shown with the gestalt of the above-mentioned implementation — not 
having — various modes — it can take — this invention — those voice — of course, it applies like — it 
is possible. 

[0082] Moreover, although the indicative data inputted from an external system side is inputted [ the 
number of the data signal line Ld ] into the indicative-data input lines 2a-2c with the gestalt of the 
above-mentioned implementation for example, at ascending order, even if this invention is not restricted 
to this but an indicative data inputs it into the indicative-data input lines 2a-2c at descending order, it is 
easy to be natural [ this invention ]. In this case, the chronological-order watch of the sampling pulse of 
a shift register 1 is reversed. Namely, what is necessary is just to make it generate a sampling pulse 
from 100 steps in descending order to 01 steps. 

[0083] Moreover, it is also possible to generate a sampling pulse without using a shift register. For 
example, you may make it output a sampling pulse by the decoder which decodes the output Q1 of four 
bit counters which count clock signal CK thru/or Q4, as shown in drawing 1 1 . The decoder shown in 
drawing 11 generates a sampling pulse, whenever an output Q1 thru/or Q4 are set to a value "0000", 
"0001", "0010", and "0011." 

[0084] Based on the operation gestalt explained above, this invention is summarized as follows. It is the 
data driver which drives the data signal line by which was prolonged in the vertical direction within a 
liquid crystal display panel side, and two or more formation was carried out in parallel with a longitudinal 
direction as the 1st invention by the block sequential drive method. Two or more 1st output signal lines 
connected to said a part of two or more data signal lines from the upper part within said panel side, The 
output circuit which outputs an indicative data to two or more 2nd output-signal lines connected to the 
remainder of two or more of said data signal lines from the lower part within said panel side. The data 
driver characterized by having the distribution section which distributes said indicative data outputted 
from said output circuit so that it may wire without said 1st output signal line and said 2nd output signal 
line crossing on said panel. 

[0085] Said distribution section is a data driver characterized by the part and the remainder of said data 
signal line distributing said indicative data from said output circuit so that it may be further arranged by 
turns in said panel side in the data driver of invention of the above 1st at a longitudinal direction as the 
2nd invention. . . - . . ^ 

[0086] Said distribution section is a data driver characterized by the part and the remainder of said data 
signal line distributing said indicative data from said output circuit so that one may be arranged by turns 
[ each ] in said panel side in the data driver of invention of the above 2nd at a longitudinal direction as 
the 3rd invention. 

[0087] Said distribution section is a data driver characterized by the part and the remainder of said data 
signal line distributing said indicative data from said output circuit so that it may be arranged alternately 
with 3n (n is the natural number) book every in said panel side in the data driver of invention of the 
above 2nd at a longitudinal direction as the 4th invention. 

[0088] Said distribution section is a data driver characterized by the part and the remainder of said data 
signal line distributing said indicative data from said output circuit so that it may be further formed 
mostly in the vertical symmetry in said panel side in the data driver of the above 2nd thru/or the 4th 
one of invention as the 5th invention. 

[0089] As the 6th invention, it is the data driver which has two or more data-hold sections outputted to 
said output circuit after carrying out sequential storing of said indicative data inputted from the outside 
in the data driver of the above 1st thru/or the 5th one of invention, and is characterized by preparing 
said distribution section between said data-hold section and said output circuit. 

[0090] In the data driver of the above 1st thru/or the 5th one of invention as the 7th invention The shift 
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register which carries out the sequential output of the sampling pulse which samples said indicative i data 
inputted from the outside, It is the data; driver which; has two or more-data-hold. sectiohs outputted to 
said output circuit after carrying out sequential storing of said indicative data based on* said .samplings 
pulse;.and is characterized by preparing said. distribution section between said shift Register, and. said i 
data-hold section. .... lo rl'c r..-t..* 

[0091] It is the liquid crystal display equipped with the data driver which drives the data-signal line by 
which was prolonged in the panel side vertical direction and two or more formation was carried out in 
parallel with a longitudinal direction as the 8th invention by the block sequential drive methods Two or 
more 1st output signal lines which drives said a part of two or more data signal lines from said panel. , 
upper part, The liquid crystal display characterized by having two or more- 2nd, output-signal lines . which 
drives the remainder of two or more of said data signal lines, from said panel lower, part, without crossing 
on said two 1 or more 1st output-signal lines andrsaid panel. -.v..- 1 . 
[0092] The liquid crystal display characterized by having the data driver of the above 1st thru/or the- 
7th one of invention in the liquid, crystal display of invention of the above:8th as the 9th invention. 

[0093] " - : > ■ ^n.„ . . * : ' ■ .v • - ' . ■• ! - i v . ;w = ' ' 

[Effect of the Invention] According to this invention the above passage, the data driverisuitable for a 
block sequential drive method is realizable. Moreover, according to this invention, it has a;data;driver 
suitable for a block sequential drive method, wiring leading about that connection with two or more data 
signal lines is easy and simple is realized, and the liquid crystal display which can suppress the fall of the 
manufacture yield by the short circuit during wiring can be realized. " * 



[Translation done.] 



* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
-precisely.- - .'. . • — - 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the liquid crystal display equipped with the 
data driver and it by the gestalt of operation of the 1st of this invention. 

^ [Drawing 2] It is drawing- showing the outline configuration of the data driver by the gestalt of operatiorv - 
of the 1st of this invention. 

[Drawing 3] It is drawing showing the outline configuration of the liquid crystal display equipped with the 
data driver and it by the gestalt of operation of the 2nd of this invention. 

[Drawing 4] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
of the 2nd of this invention. 

[Drawing 5] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
of the 3rd of this invention. 

[Drawing 6] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
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of the 4th of this invention. 

[Drawing 7] It is drawing showing the outline configuration of the liquid crystal display equipped with the 
data driver and it by the gestalt of operation of the 5th of this invention. 

[Drawing 8] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
of the 5th of this invention. 

[Drawing 9] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
of the 6th of this invention. 

[Drawing 10] It is drawing showing the outline configuration of the data driver by the gestalt of operation 
of the^: 7th of this invention. 

[Drawing 11] It is drawing showing the counter as an alternative means of a shift register, and the 
example of a configuration of the combination of a decoder. 

[Drawing 12] It is drawing showing the example of a configuration of the liquid crystal display panel 
which carried the conventional data driver. 

[Drawing 13] It is the block diagram showing, the outline configuration of the conventional data, driver. 
[Drawing 14] It is drawing explaining the conventional block sequential drive. 

[Drawing 1 5] It is drawing explaining the problem produced when performing a block sequential drive by 

the conventional data driver. 

[Description of Notations] 

1 Shift Register 

3 Data Register 

5 Latch 

7 Output Circuit 

9, 11, 13, 15, 17, 19, 21 Distribution section 
23 Switch Section 

50,101,102 Liquid crystal display panel 

51, 90, 91 Viewing area 

52, 56, 58, 60, 62, 64, 103, 105, 107, 109, 111, 113, 115, 117 Data driver 
121 Shift Register 

1 23 Data Register 

125 Latch 

1 27 Output Circuit 



[Translation done.] 
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a o fcWbi-s is 2 o^itroai^ft-g-^'i: «r*r*-a r t 

[0 0 2 4] 

o^^l-tv^, El l \z.7F-t&2*1&<o&1&\z£Z> J f 

p-S i TFTSr^-Y yf-l/ifU=f-}i LTffl^fe^SIc 
f±^:tu.bO-gBOlEl8§Srp-S i Srffl^-CBSHW&rtro 
[0 0 2 5] -»<PSS©MK«SSr»E»U*:«ft** 
^-^{t^L d tlStfKS-rs^^tcMO 5 

tU4, m^Sr^n&bfey— h • K7^fv<^ «t«j^Sj$H 

[0 0 2 6 ] .itof-^litiL d li l orox-^ • 
K?-f/<5 2*»6>/<*A'5 0 3— *tf>S«±l- 

51 # HI *H*:*«C©a*«#lfc©V yT*M&»i: 88gc£ *IX 

[0 0 2 7]M;Lff* SVGAT?fc5ffi8 0 0f^t 

/K 0 0 f^-fc/KO-r h y .^^^^ro/^^/v-efco 
T, 1 t°^ir^5# (R) , g (G) , f (B) O3o 

hm^-m (fe&m) ±o**ty^t/vsii2 4oo 

(=8 0 0X 3) kttZo 

[0028] bat, 3oo*com*is^ (i) - oo 
o) &mTz>*mm<oi&t&<z>7 ! —? • K?-r/<5 2T* 

*/v±j5<o-?a y V Af±## 1 ~ 2 9-9 ©if^S^x — 



<? 

^ffi-g-^L d£-^, ^T^O^oy^BBSf 2 
~3 0 OWffiStf ©f-^ttf«L d^A/T't^. m 
m\CLX, a^M^O^o C 3 0 1~5 9 
9, 5/^ E-ttH-i-6 0 1 ~8 9 9, ^n.^Gttt 
-g-9 0 1-1 1 9 9, ^o./^I »*#■§- 1 2 0 1-14 
9 9 , -Jo y ? Kfl#-S§- 1 5 0 1 ~ 1 7 9 9 , Zfu y V 
Mliff 1 80 1~2 09 9, 7 , ny^Olitf210 
1 ~ 2 3 9 9 , <D&&&<Dy*—fi{§-%r1fcL d Sr^A/T?^ 

io [0 0 2 9] iffc.m&\^ ^7*07*0 s>^Dfi# 
t3 0 2~600, t/n y * F f4#-§- 6 0 2 — 900, 

*H 9 0 2- 1 2 0 0, 7D;/^JHSf 
1202-1500, 7o y<> Lf±S-§-l 5 0 2-1 8 
0 0, 7ny>? Nf4#-§- 1802 — 2100, T'd j, ^ 
P 2102-2400, 
L d £-£A/T*V^„ 

[0 0 3 0] x-* K7-f/<5 2tt, — TK^jfeS^ra 
CXt*D«rlSWK:«K>U RTIRWIKl, ^Qy^EOT 

[0 0 3 1] ft&H 2 SrfflV^T»a-f f—9 • K 
7-T^5 2(03 0 oil@(Dtil^»ig^-tC|l|l <D±frt>fflt 
(1) - (3 0 0) (Dffim^tfoit^-SrftSWfcftf 

T- (1) - (15 0) #{f^Jfc5 4 a £tf-LTx-* 
ft L d ©#-!§■ 1 ~#g- 2.99* ^(OiiHfcSfcBrJfc © 

.. .m^-* *m*u. ; mm.\z y mtii&ir. u 5.1 ) - 

30 (3 0 0) #{S-J§-il&j|€5 4 bW.LTx*-*ft-§-i&lL d 
©#■§• 2 3 0 0 S X<DW8cm\Zffife<om?f: J f—* 

[0 0 3 2] L dO/o vV%\-i. W£ 

7d ?/^^#jisiss(i, t='-^ • K?-r '<s 2-a»e>ttW3 

Ji527'n^5)30 OHW^x-^SrBf^iTl 
7d.^ WJxifi, ^uy^AStfB) <0-r*-i?«-§-i^ 
L djcco^-m^^*, <dlO 1 4^ a y^co-r— ^fs#ilS 
40 LdfC^^^x-^^A^bJfeV^P^S 0 om?>m: 
mlr-? <DX*9t7 * y ? *®*)Mz-Z>*4 y^Wm* 

. [0 0 3 3] i^id, .H2 4rffll^-C*HJit©»lfi07*-^ 

Kx-Y^5 2(4, x— ^ • u-^^3i:, -r'— ? • i^v 
x#,3 -y>f • * is y h u-^ 

* 1 ir Sr^■U-CV^5 0 h i/v'x^ 1 a&QHrQft i 
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oT^5, X — 9 • \s*J*9 314 3 0 OfUcD^^x — ^ 
Uljsim^ftSrirKJ:?), 3oO*if-^fiiM2a 

~2 c^a^^n-cv^^-^-r-^^, f—9 • ^v 5 

*9 3iH<DmfcttJ&i-Z> 30©lif- ^te^gBKiEU: 
£ft5 4?ldfto-c^5 0 ##m4, t^ir^Wit?* 

— '^'jPta^Sitsro-c, -x— ^ • i^v 5 ** 3tcf4&d>£> 

|llM^t">-fer/WftJC3o<DR, 'G. BOt/Tf-^#3o 

't\ fyyu • s<juxl>m&.i o oflattiT^ftS 
i:, 3 0 0®* (D-r/tf^-fc/v) ^©^x-^tfSx- 

^ -0^** 3KteiW£ft?>o ' ■ 

[0 034] 7 J — * • 3<D$.ma±3 o ofla© 

9 • U-^^ 3(0^f- ^te^^T^*^'— 91fi- 
'femZtiZ'b. vyf- ^/v*lO&^UTtei^£ftf;:St 
^X— ? # 9 > ^ 5 (D^S-y- * *&$3gB \~ — iff t- 7 y f- £ 

£ft, *fcP^pmj£'#^lH]S§ (H^fr-f) KSattSftT 
fc'!),"7?f 5A^ffl^$ ftfc=g-*;rcx - * l-MJfcl" 5 

lC/j:oTI/^„ ttJ7J[l]SS7«3 0 oe^m^ffi^F (1) 
~ (3 0 0) t£-fc\JX\^« 
[0 0 3.5 ] J«gBmjE^J*lHlK*?-fett,. «St#W«ffc.fc. 

7©#tii^Sg-?' (1) ~ (3 0 0) 

f4 '6 tf y h 9 &&m-Zh 5 . 2 5 6 pgfS©* 

jjs'Srfr 8 try Ko*^f-^ii 5 MT'fe5 t :® 

fcfe*^— 9AX&2 a~2 c 146 4 pgp 
ilg*. 2 5 6 Pgp ©^-8-^11^:2 4*(D{f-i-i^*5ffl 
i^ft2> 0 

[0 0 3 6] $T\ «$»B9tt» x-^ • K?-f'<5 2 

©ttiTjS&B 1 (1) ~ (3 0 0) »cSN* - $*v^fiJ*t*i*«i 

©ffi -S^SC 5 4 a t 5 4 b bi*&&Ltk\t*£ 0 fc, 7 y 

(1) ~ (3 0 0) Wifi!?#l73Ei&«ji$r 3 irLTV\ 
5. ::ttt, ^y^Sftfc^i br>-t/u©R» g, b 
f-^it'Rif-^' (# (R) ©j|ii>-7 r fcr*-fcA'© 

wt, g, Btm^tcmsiai-i) asm* 
tas§7©i±j7a*T- (l)-cifjAiih^ Gif-^i s B* 
iBH? (15 1) fctttfjSft, B if*~^3ism^JS^- 

(2) Kffi;fc£ft3£8Mtj£fcftoT^.3. J£ 
2t^ir/W±, R2f-^^[HM^ (15 2) iciiiTJ 



(6) 

£ft, G2f- 91WtfMfr (3) fcffl;*j&ft» B2f 

-*#a;&iSKP (15 3) KtH^sftSKiMffie&tfL 

(1) ~ (15 0) fctt«-JHMJ5 4 afl0-efcS-&»# 

T'tbTJ^ftS «t 5 t-> *fc, tti^*^ (15 1) ~ (3 
0 0) fctt«*»Jfc5 4 b{|ijT**)5ffi^#©X-^m-§- 

1ft l d (cjiitc A7j $ fts -*# * ^#ii-ew* $ 

ft£4 5^> 9y^-5at«aAlllK7IB]©*»'©(B*» 

[0 0 3 7] *C02IC^Lfcf-^ - K7-T^5 2© 
tt^lcol^TlBHtfcWM-***.- h W*9 1 f4v 0 
1 0 0 1 1 J X*i/Tf-^ ©A^JSIi^^ 

0»Sif-^ttiA»2a~2cHR > G, B-^avf 
ftPli$K:A;ft£ft* 3-^7*^^-t/V^©^7^-^* s * 
v-T 0 !; 1/9* • 9 • \s*y*9 SO^m? 

-9feto&KM&.fe®i£1nx^<« 3 o ot7*W-fe;v 
^*Sf-^$rf-^ • Uv?7^3^Mt5J:> 5 
20 y^ • /W^*S^a5d>b^$^ 7 3-f5l:3 00t 

^*tb^^-^f4ai^lHlK7^tH^$tu5lg, 

§B 9 ©BS^«5gl- «t *> m <0 fe*u-C'm*0i& 7 ©f;?& 

©Hi^ffi^ (10 ~ (3 0 0) KA#&*U5. #m7Jffl 

■7- (1) ~ (3 0 0) *» •sum 

«JE*, «31fc5Eilb*V^fll*»JlI5 4 5 4 b 
U-C0f^©7 — 9\%%m"L d »C|±17J $ ft 5. 
[0 0 3 8] £J(±fft9i UfcJ; ?K*mM(0%m\z £ti 

30 y9A (^>w±*) flOU:, iW^pj/^B 

[0 0 3 9] J^m, ^BJ©^2©^ffi©^fl8iC«t?>T f 
• K7-l'-'-<SU ;j eftSr{i^fci^f s «^tt5rl2l3S 

40 T^©tftBJ(4«Pl&i-5. E!3l4*|llS©^l!SfcJ:S^- 

-f^-5 6t»l©|Q6«)»tttl5l*fc» ^oy^NHftW 
a^sC-Cffl^btt, p-SiTFTtM'yfV^ 

T^5c 30 0*Offl^«7 (1) ~ (3 0 0) 

1.<@©X— ^ • K9-r^5 6-C**ife*|6]©-^ 
7"t°i>-ir^icAS 2 4 0 0©S VGA©SSS^/i'5 

so [0 0 4 0] *fc, *^fe©^«t*i(t5^n y^^fij 
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^iHHciESjU.&KT'n 5/^C^t/D5rlH^F{C|gil) 
[0 0 4 1] 0iRfi:/n y^A.K.tfB©!IM!lfcI*5^T 

\±, gm^-rj: ^^i^.feiiH^m^ffi^ (1) ~ d 

5 0) .mt J HrWk-%.5 4 a Sr^LT^-^m^L d ©# io 

1 ~#-S§" 2 9 9 ^T'OD^fcStdBf^cD^-r-^ Srtti 
^) t, IDP#}', tti^ffiT- (15 1) ~ (3 0 0) 
«UtC5 4 b^^UT^-^ft-^aL d ©## 2 3 

0 o *-e©fflic#^^co^T f -^ srm^j-rs i 5 

5iUi^MM5 4a > 5 4 bSrH^i-«ridS-e 

[0 0 4 2] sbuu *mm<Drmx-te< v—* • K9 

^/^5 6(DttJ^jSSS^- (1) ~ (1.5 0) ttx*— * (§■§■«! 

L d ©#-§- 1 —#-§-.2 9 9 ©i&ffc#&C#)lKtC^L-^ 20 

3*5, ffi^J^. (15.1) ~ (3 0 0.) terr— ^fTi^ 

1 dfc^LTS#3 0 od^#f-2-^T^>j $|!$flM-cg§ 

^-5 i: , HI 3 \z.7jk-f-£ 5 I^b? ^Aflift 1 <D"f— 
<?ff^LddMf^*l-*3^T*t*<x 

9 9 ©^— tm^Wkt d-efll;)i5„ ^ny 

#-§•1 (ov'—^m-^BLd t mzwi . 
. Atm$mcm&x*m.< &o-c, #-^-3 o o©y-*ft 

T^p y * ©MrtT*x-*ff ^£>f5l£±Ttt$fa^J& 

oftMt- <fc 5 ffiiitfil© ff o # $ n , 
m ^ S © * ft *3 V> X ft b ft P&P* ^ £ H91 

[0 0 4 3] &lc N 04fc/B^T;£|IJ£©^f§©X— * 40 

K7^'«5 6tt, v-7 h Is&Xfi 1 , 7='—^ • U'^? 
3, 7s>x5, &tftti;&IIII&7©#J&..&lJ«S#ttl 1 
#7 S/^5 fca^Hlgg 7 ©IWteKttfcJvCl^S ©HI2 2 

1 ©EJMftfcasy-*-- K7-T '15 2 ©jg#g|5 9 ift* 

[0 0 4 4] g^asi lit y-^ • K^-iv<5 6©ai 

*SS^ (1) ~ (3 0,0) fc^S*bfc«*a*»<Ofl£ 
§it 5 4 a i 5 4 b 5i:, "to, Jt so. 



12 

t^d y^oiart-ey-^fB-i-iRL dtfmz±.TMmz 
ta^iHiifg7cot±i^ffi^ (1) ~ (300) flats 

SBI*«l3tSrWL'-CV>5. ClwTftt, 7 x S ftfc 1 
t°?-tJU<DR lT f -^^m*Il]S§7cDtH^ffi^- (1) }C 
tttfjSiK Glf-^^ffiAB^ (3 0 0.) Kffi^S 

*v b if-^^aj^» (2) fcHj*-*nsiaisi*36 

fltfj«?-.<2 9 9) fcfflASit, G2x-^d5Hi^^ 
(3) B2f-!?^ttlMf (2 9 8) t 

[0 0 4 5] |SI«K:b-C, ffi#£Bl 1-C»±x 

JHHF-" (1) ~ (1 5.0) Kf±«*(Sl3fc5 4 aflijW^ic# 

■Cffl* Six* -J: 5 fc^ m^ffi^ (15 1) ~ (3 
00) l;iif|fi*5 4 b<ffl©ffi##©y— *«*»L 
d tJWJcAASHS^^^y-^^^IW^W^SJxS 
«t5fc, 7y^-Siffl*|@iK7lW©H«fc©«^-*SrB» 

5 6hmi <DmM<oi&mK£?>r'—? ■ v^^^s 2t 

[0 0 4 6] £t±ttWLfcJ;5^*3efio?»fBt-J:oT 

y— ^ • K9^^*»b©flr*m*«io*»#*5 r i=' 

©12i^S5: 2g#5ttC LT^itS-fr *^^ ^tc^ 0 

©■ffit*«©ft<fiK: <£ *.s*t{fi© if & o # m&m s * 

[0 0 4 7] »{c,.*^|^©^3©|IM©)f^{-J;^'7 : ' 

©x— 9 • ; K7-T^5 8J±, m.U-^bfcy— * • h*7 
• -f/<5 2^k^TfSa%*^^^5 0tC^Stt5 o * 

1 , *f—9 - 7?f5, SO'ttJ^lHlgS 

7©«^(il212JC^Lfcy-^ • K7>f^§ 2 tlH^t? 
fc5d5, x-^ • K?-f><5 2#?y^-5 ifcU^IsIK7 

X— ^ • K7-<^5'8(i. v-7 h 1/-^^ 1 tf-^ • 

i/v^^^ 3 fcorate^jai 1 3 sr^itTi/>*^tc#«tis 

[ : 0 D4 8,.].a^l,3f±, x-^ • K7^/<5 80iU 
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13 

(D ~ 000) iz&ffizfitim&mtimom 

%m$ZS 4 a t 5 4 b £#£3gL&V>J: 5 fc* v-7 hi/ 

(1) ~ (3 0 0) ft|Kfi5»»t5B»«3eSr#LTV^ 

(1) ~ (3 0 0) £{±^088 7©^*^- (1) ~ 
(3 0 0) itt— *f— »=*tJCU-C*S»)s mX-ftf—* • 
^*^3<&*^— *»*WI5 (1) ©*5*7*-*fitii 

^@ss 7 oaj^^T- (i) 'fctaasix*. '-w 

[004 9] 1 3 f±, ^7 H l/^^ 1 ©#!£* 

©-y-^yy • ^jvx.&y 1 —? • 3<r>ffife<D 

y is? • ^/^(Dttl^Srfitl^ttTV^. £fc, 
£B1 3(4, 7 f — * • l^v 5 ** 3 0D^^-^*friSrt$B 

(1) ~ (3 0 0) ©-t«-?*bfcS8tt*^5^#**'9* 
-*A73i®2 a~2 c©V^i"*td»*«'«?^t.tiB«lUT 

[0050] MittiaBMnt 1 3 f4, m^v"-* a** 2 ■ 

a tCffl^J £*Wc^ 1 h^t;V©R 1 7-^?rf -i? • U" 20 

§B (1 5 1) l£A*U *5%f f -^tH*»2 cfctttfj* 
*tfcB lf*-^Sr**9*-^*MMfB (2) icA^i-^ia 

I2 at^f-^tta (1) ifcSBKU 

&mtsU2 b (1 5 1) 

U **7='-*fcH7^2 c tSt^-^ftiWaJ (2) t 
SrSSBfcU- v-7 M/^^ lco.iarot^y • 
✓</u*;6SBH*fc*^-**Mftf* (1) > (2) , (1 30 
5 1) thA*$^5 i5J-Bfii6S!'UTV^5o 
[0 0 5 1] IBI*K:, asjj^-^W**^ a t^-r- 
^*IASB (15 2) £«:88ttU ^TT-^ffl^2b 

k&7frf-*wim (3) fc*«ajEu m^v*—? 

&2 c k&zPT ! —*femn (15 3) ifcSBttU 

H^—ffeMU (3) , (1 5 2) , (15 3) KA 
^$^5J;5MlSLtv^5. ;:©£:©, ai 

2 a mti £ tlltfi 2 fc'^ir/KDR 2-r-* 
7 f — i?t&^lH5 (15 2) KA^tK m.7F*f—9\&jM *° 
' 2 bfcft#*ixfcG2? f — ^tt**^— **MAffl (3) 

t-A^iv '**f , -^m**2 'cfcta**axfcB 2f 

d'ftlftlBJ (1 5 3) ICA^^tbSc 
[0 0 5 2] KT. LT* tB^A 1 3 (4, 7*—* 

• l^** 3©^f- *te*WF|5 (1) ~ (1 5 0) \Z 
(BUM** 5 4 a «©#*#©7*-*«**L d fcJPHcA 

tCs *^x-^t&^SfB (151) ~ (3 0 0) Kfifg-f- 



/4 

U-^^ 1 RXf$t7F-T-? At)B2 a~2 c tf-^ • 
Ui?**3 £©Ha©f§-t&£rKi&L-CV'>3. 
[0 0 5 3] «U:tllWLfc.fc5fc» 7-9 • u^**© 

3 0 om^m^f-^^u (1) ~ 000) tm^j 

0IS7OUJ**II^- (1) ~ (3 0 0) tte— KfcUS 
UTV^O-C, ttl^[HlSg7 0m^iffi^ (1) ~ (3 0 

0) ©5t»m**rF- (1) ~ (1 5 0) frbmt^mn 

5 4 affiflro^SWr-^ff-f-i^L dKJfflfcA^Sns 

-<#*^x-^^#JW-em^^ dsn 

~ (3 0 0) a»e>f*f&#il&J|C5 4 bffil^jPlffrS©^— * 

[0 0 5 4] JSfcK, *38W©*4©HJt©^IBfc«tSf f 

-T/<5 6fcft*.T*ft*a%^^5 OIC»«$tu?>o * 
Wcfc^Ttt. ^2©*l£©)Kfl8ils|-©«llg, ^fflSr 

*-r 5 m- own; a w— ©^#sr «■ lt -t ©aw 

^^1, x-^ • u^^^3, >s>?-5, ^t^lU^lHlES 
7©«^ttE4^tfcf f — ^ •. fc* 7.^^:5 6.i|Sl«r- 

[0 0 5 5] S^SBl 5»4, ^-^ - K9-f'<6 0©W 
ASSHf- (1) ~ (3 0 0) lcfigR$*tfcfS#m**©« 

v 5 ^^ 1 *>baa^^ix5D->-7"y ^ • /</v^©ta^3t 

Srx— • vi?x# 3©3 0 OfS©**^— ^*&^fB 
(1) ~ (3 0 0) «S^JB*)»»t5iEi(Mlfjjr*^U-C^ 

5. -r-^ • ^^03 0 0<@©*^— ^t&»g|3 
(1) ~ (3 0 0) tffi^|H]K7©ffl^*g^ (1) ~ 

(3 0 0) tli-M-l:MLTti!i, Mx-tf-r-* • 
Uv?^^ 3 ©^X-^*fr*rtS|5 (1) ©**-r-^»4a 

^ia»7©a**8HF- (1) j-m^$^5. 

[0 0 5 6] ti^g|515H, ->7H/^7?l©§tS 

©f-^^y • /^w^*5^— ^ . uv?^^ 3©^fS© 

3 o©«^-r'-^*&«a5{-fJ 9 S X £> JxS J: 5 Icf - 
31511 f-^- vi^** 3 **MMB 
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15 

(1) ~ (3 0 0) ©-tH-ff*tfcS8tt*ix5'<#**'9 f 
-*A#i»2 a -2 cV^-rW&mVftttTWMVX 

[0 0 5 7] 0H*.tf!B#8Bi 5tt, mm-T-?\&t)U2 

v 5 *^ 3 <D*^-r— ( 1 ) |CA^3 U S^x- 

A (3 0 0) fcAAU. *^x-^ffl^^2 c\zm?)£ 
flltB l-f-^i^'f-^mU .(2) fcX*1"5BE 

12 a (1) £&88KU 

*W*»2 b.i**f— (3 0 0) tSr^ 

u c irat^fv ^t&^sc j2) t ■ " 

. Sr^L, V7 hl/v 5 ^.^ 1 ©0 l^cO-^VT"!! • 
^^^iSRI^K:*^— ^KMftSB (1) . (2) , (3 

• 00) \Zy\Jj£tiZ£ 5^ffi«6UTV>5,i 

[00 5 8] |^)#{C V S^7 J r-^ttl^i^2 a t*^X— 
**&M5 (2 9 9) <t£g^U *^-^m*i^2 b • 
fc**?*- (3) iSrttttU.ft^-^tllA 
l$2 c tm^T-tfeton (2 9 8) i£r«^U 20 
h US^X* 1 (DO 2 Wt<DV- I/-? • 
&7fr?-9Wm (3) , (2 9 8) , (2 9.9) KA 

f-^W (2 9 9) tA^^sii, mTF-r—rmxm- 

2 bfcffi*SftfcG2? f -*tt**?'-:*»*WB (3) . 

- * H**^- * *&*fiSS ( 2 9 8) .td'A^J^HSo 
.,.[0 0 5 9] fi^Tv •JHMHc.JUC,. ig#ffi 1,5 tt, 

• u^.^aos^-^ftiWlBs.d) ~ (150) ic 30 

Ifl*5.4 a fl8©*ft#©f*-*flr : ftl*L d KHfcA 
fc, S^-^IMMB (15 1) ~. (3.0 0) fcttflT* 

. m% 5 4 b fiijrofflfc#ox- l a fcARfcxa $ 

l^X* lSO ! i^f-iS'AM2 a-2 c t^-^ • 

[0 0 6 0] |!Elct&91L;fc4 oK, • u*?xfiff> 

3 0 0fi©i/Tf-^Mfl|! (1) ~ (3 0 0) ttU* 
@!S7©fflAJ8ff;(l) ~ (3 0 0) bit— M— t-Sflfc 40 
UTI^3<D-C\ aa^lUBS 7 <OW^J«g^ (1) - (3 0 

0) ©5*>m^SS^-. (1) ~ (15 0) *»fef4fll«|ft3K 
5 4 a M<Z>ft%k&<D7 f —*iB%BL d KA^J 

*^-*jWJ«-etMj3;h^ UAJSH 5 - (151) ~ 

(3 0 0) *»6>fif§^*5 4 bffiSOffiig*©^— 
*»L dlcA*^^?)^#*^-^* s ^RX-a^$^ 
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